have reported the use of primary cultures to study the effects of tamoxifen on a cell subpopulation of the 7,1 2-dimethylbenz(x)anthracene (DMBA)-induced rat mammary tumour. A similar system has been used to study the effects of thiotepa on a different subpopulation.
Thiotepa (triethylenethiophosphoramide, Lederle) is a polyfunctional alkylating agent which has been used clinically in treating adenocarcinoma of the breast and ovary, intracavity serous effusions, lymphomas, and bladder carcinoma. Its radiomimetic action is believed to be due to the release of ethylenimine radicals which disrupt the bonds of DNA.
Certain solid tumours are known to be composed of a heterogeneous population of cells, displaying distinct biological properties (Dexter et al., 1978) and possibly different sensitivities to various chemotherapeutic agents. Treatment of primary cultures of these cell subpopulations with chemotherapeutic agents may be useful in predicting the response of the original tumour to therapy. To evaluate this possibility with thiotepa, mammary parenchymal cells from DMBA-induced tumours were mechanically and enzymatically dispersed, separated (enriched) on a Ficoll density gradient, and cultured in monolayer. The effects of thiotepa on cell growth kinetics, thymidine labelling index, and the fine structure of the cultured cells are reported and discussed here. Accepted 23 July 1981 Mammary tumours were induced in adult female Sprague-Dawley rats by gastric intubation of DMBA (Huggins et al., 1961 (Falcon Plastic) . The cells were diluted in 0 5 ml M199 supplemented with 10% foetal calf serum, hormones (prolactin, 1 Hg/ml; corticosterone, 1 ,ug/ml; insulin, 5 jg/ml), and antibiotics (penicillin, 10,000 u/ml; streptomycin, 10,000 ,ug/ml; fungizone, 25 ,tg/ ml). The cultures were grown for 4 days at 37°C in a high-humidity incubator in an atmosphere of 95% air-5 CO2.
To establish a dose-response curve in the log phase of growth (72 h after plating), thiotepa at concentrations of 10-2-10-6M in supplemented growth medium was added to the cultures. Control cultures control cells, was determined after counting at least 3000 cells (Fig. 2) . For ultrastructural analysis, trypsinized cells were immersed in a glutaraldehydeparaformaldehyde fixative for 1 h at 4°C.
After an overnight wash in 10% cacodylate buffer (pH 7.3) the cells were post-fixed in 1% osmium tetroxide and embedded in Araldite 502. Sections were stained with uranyl acetate and lead citrate before being examined with a Philips 300 electron microscope.
Of the 3 parameters studied the most obvious changes were in the rates of DNA synthesis as determined by LI. At 10-2M thiotepa, none of the remaining attached cells incorporated [3H] dT during the pulse labelling ( Fig. 2) . While the percentage of cells in S closely approximated the percentage of attached cells after treatment with 10 -6M thiotepa (Fig. 1) , the LI curve declines more sharply than the doseresponse curve.
Corroborating the LI data, ultrastructural analysis revealed no viable cells remaining after 10-2M thiotepa. Those cells that survived intermediate doses (i.e. 10-3-10-5M) displayed few ultrastructural changes. However, occasional degenerating mitochondria, vesicles, amorphous patches of cytoplasm, and membranous whorls were seen (Fig. 3) . No nuclear changes were evident, but microvilli appeared less numerous on the cell surface. A concomitant increase in "bare" plasmalemma or surface with small bulges was seen. At the lowest concentration (10-6M), which showed little cytotoxicity, the cells could not be distinguished from controls.
Our findings after thiotepa treatment are consistent with those reported by Barton & Barton (1965 , 1968 in fibrosarcoma and mammary-tumour cells. Similarly, Murphy et al. (1978) observed degenerative cellular products in urothelium. Interestingly, membranous whorls also occur in tamoxifen-treated cultures of DMBA-induced tumour cells . It is possible that such membranous accumulations represent a final intracellular site of drug metabolism. Definite conclusions, however, would require tracer studies.
Our cell-kinetic data indicate that growth inhibition of the selected DMBAinduced tumour-cell subpopulation in culture by thiotepa is dose-dependent. Mar- (.) (b)) (Freshney et al., 1975) . and methotrexate . Like the present study, a good correlation was found between cell kinetics and labelling index. The fine structure of the surviving cells, however, appeared to be distinct from that of the thiotepa-resistant cells. Indirectly, our study also supports the concept of cell heterogeneity in solid tumours.
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